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AQUEOUS FUEL AND COMBUSTION METHOD FOR ENGINES 



Field of the Invention 

This invention relates to a novel aqueous fuel for an internal combustion engine and 
to a novel method of combusting such fuel in an internal combustion engine as well as to a 
novel fuel mixture which results from the introduction of the aqueous fuel into the 
combustion chamber of an internal combustion chamber in the presence of a hydrogen- 
producing catalyst. 



There is a need for new fuels to replace diesel and gasoline for use in internal 
combustion engines, especially engines used in motor vehicles. Internal combustion engines 
operating on gasoline and diesel fuel produce unacceptably high amounts of pollutants which 
are injurious to human health and may damage the earth's atmosphere. The adverse effects 
of such pollutants upon health and the atmosphere have been the subject of great public 
discussion. Undesirable pollutants result from combustion of carbonaceous fuel with 
combustion air that contains nitrogen. The relatively large amounts of air used to combust 
conventional fuels is therefore, a primary reason for unsatisfactory levels of pollutants 
emitted by vehicles with internal combustion engines. 



Summary of the Invention 

A novel fuel and fuel mixture, and novel method of combustion, have been discovered 
which will reduce pollutants produced by internal combustion engines operated with 
conventional carbonaceous fuels such as gasoline, diesel fuel, kerosene fuels, alcohol fuels 
such as ethanol and methanol, and mixtures thereof. The new fuel mixture is also much less 
expensive than carbonaceous fuel such as gasoline or diesel fuel because its primary 
ingredient is water. The term "internal combustion engine" as used herein is intended to 
refer to and encompass any engine in which carbonaceous fuel is combusted with oxygen in 
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1 

one or more combustion chambers of the engine. Presently known such engines include 
piston displacement engines, rotary engines and turbine (jet) engines 

The novel aqueous fuel of the present invention has less than the potential energy of 
5 carbonaceous fuels but is nonetheless capable of developing at least as much power For 

sample, an aqueous fuel of the invention comprising water and gasoline has about 1/3 the 
1 energy (BTU's) of gasoline, but when used to operate an internal combustion 
engme, it wul produce approximately as much power as compared with the same amount of 

rZ^l u 15 SUiPriSiDg ^ * bdiwed to be due to *• ^vel fuel mixture that 
resulte from the release of hydrogen and oxygen and the combustion of hydrogen when the 

and combusted with relatively small amounts of combustion air in the presence oTa 
hydrogen-producing catalyst by the novel method of the present invention 

In its broadest aspects, the aqueous fuel of the present invention comprises substantial 
amounts of water, e.g., up to about 70 to about 80 percent by volume of the total volume 

15 IT™ r v < IeSet * ,iV 25% 10 75% "* &m m ° re <°* to 70S, and a 

gaseous or hquid carbonaceous fuel such as gasoline, ethanol, methanol, dies 1 fuel 
kerosene^pe fuel, other containing fuels, such as butane, natural gas eL or 
n^ires mereo, m ntilizing this fue, whh the novel method of the presto 
aqueous fuel and combustion air are introduced into the engine's fuel induction system 

z zr« ^ ™ * combustion * - *— « *« 

the combustion chamber(s). Such systems may include a conventional carburetor or fuel 
an enein S ^ S ^" 1 ^* 0U S' 1 't ' s n <>t necessary for me practice of the invention, when using 

ZZZZL VTT t coiabustion * my be preheated to *- — « 

f. 351 ^^ carburetor. When using an engine with a fuel injection system, 
the combustion an- may be preheated from about 122'F to about 158'F as it enters I fue 

££T " T m ** PreSEnCe ° f 3 ^en-producing catalyst which facilitates 
is combusted with the carbonaceous fuel to operate the engine. 

Hie term "hydrogen-producing catalyst" is used herein in its broadest sense A 
catalyst as generally defined is a substance that causes or accelerates activity between two 
ormore forces without itselfbeing affected, m the present invention it is known that without 
this subsmnce present in the combustion chamber, as described herein, combustion of the 
aqueous fuel does not take place in such a way as to produce the desired degree of 
to operate me internal combustion engine. 

electric^r * * * h DeUeVed ** u P on I-— of an 

ft^ l n m 3 C ° mbUSti0n Chamber ^ 8 W * in me presence of poles 

formed of hydrogen-producing catalyst, the electrical discharge electrifies the mass ofLr 
present m liquid or gaseous form, e.g., steam vapor, to enable the electric charge to travel 

^1 50168 10 *- discharge of * e «C 

Dissociation of water molecules appears to occur upon exposure of the mass of water 
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molecules to the electric charge in combination with the heat of combustion resulting from 
combustion of the carbonaceous material component of the aqueous fuel during the 
compression stroke which, along with combustion of released hydrogen, provides the power 
to operate die engine. 

5 Although in the presently preferred embodiment it is preferred to use two catalytic 

poles of hydrogen-producing catalyst, one, or more than two poles, also may be used to 
disperse the electric charge. In addition, although the normal spark of standard motor 
vehicle spark plug systems generating about 25000 to 28000 volts may be used, it is 
presently preferred to generate a hotter spark, e.g., generated by about 35000 volts. Electric 

10 spark generating systems are available of up to 90000 volts and it appears that higher 

voltages result in better dissociation of water molecules in the combustion chamber. 
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Detailed n Wfri1rf ^ 1 , fftirrp(r||[)(n 

*-* »i coil 6 rrirjr r « ^ *« ^ 

chamber. For examnle J , me ™ el m engine's combustion 

• — ^rjr ;nr rr.rrr r e 

power output to operate the ^ , 10 16:1 10 produce ^tisfectory 

«* e*rfva,etu *T «»» - * » « re* of « gratttr ta 5: , 

T " *" 2 ' ,; * " 
ui u./o.i to 1.5:1 and, most optimally 1-1 

p^z^^rr -* r - — ° f i— - 

"^"^""fftemeoL^Z!?^. * eb, ^ BC °'^*»g»it.th. 
coatbastioaair. cartons M ^ 

greater amounts of 

^^mVJZZZZ?**;*** ^asm axpands to a grater 

oon-oaTo^^T " aied "» lK! «*"*■> *• 
*«>bat aod £2 T™ 10 8team wticb expands io the eoatbasta 

<=°»<»«ioo of a,, t^t TT". ^ """"" °f 4« aeam together wm, fc 

> to bean °! ""^ 5:1 " ""ahasdoa. 

the carbta^oas fael ZTa^ * C<^, "~ ,0,, C " mber ' """"I"* ""toa-a of 

Excess ~~£2ZZZ£7' 11 * 

ofaiTBfcalitoohtahTT 8«l -salts whaa the raio 

^aswensseteeessaaMioaofoodesirsblepoUaaats. B, reducing 
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the amount of combustion air required for combustion in the combustion chamber, less 
nitrogen is present in the combustion chamber to combine with oxygen and form undesirable 
NOX pollutants emitted during engine operation. Thus, one important advantage of the 
invention is the considerable reduction in NOX and other undesirable emission pollutants 
5 0 ver that which are produced by conventionally operated internal combustion engines using 

conventional carbonaceous fuels such as gasoline, diesel fuel, etc. in internal combustion 
engines. 

It is also noted that since hydrogen and oxygen and oxygen are present in the fuel 
mixture to be combusted in the combustion chamber of an internal combustion engine, in 

10 accordance with die invention, circumstances may arise in which too little water in die 

aqueous fuel would be unsatisfactory. For example, where the carbonaceous fuel has a low 
inherent energy output, i.e. low potential energy of BTU output per unit volume, greater 
amounts of water may be desirable because the release of hydrogen and oxygen by 
dissociation of water molecules and combustion of the hydrogen will usefully increase the 
total energy output of the carbonaceous fuel and water mixture. For this reason, a lower 

15 limit of between 20 and 25% water, e.g., greater than 20% water, is established as the 

useful, practical, minimum amount of water in die aqueous fuel mixture of the present 
invention so as to accommodate a greater variety of carbonaceous fuels within the scope of 
the invention. The upper limit of 70% to 80% water is established because a m ini mum 
amount of gaseous or liquid carbonaceous fuel is need to initiate the reaction, triggered by 

20 a spark generated in the combustion chamber that dissociates the water molecules in the 

combustion chamber. It has been determined that from 30,000 BTU energy/gal. of fuel to 
60,000 BTU energy/gal. of fuel is preferred for the water dissociation reaction. 

The aqueous fuel of the present invention comprises water from greater than about 
20 percent to about 70 to 80 percent by volume of die total volume of the aqueous fuel and, 

^ preferably, a volatile liquid carbonaceous fuel, such as a fuel selected from the group 

consisting of alcohols, e.g., ethanol or methanol, gasoline, diesel fad, kerosene-type fuel, 
or mixtures thereof. Alcohols such as ethanol and methanol generally contain small 
percentages of water when produced commercially and, of course, include oxygen and 
hydrogen in the molecular structure. Commercial grades of ethanol and methanol are 
marketed in terms of a proof number, such as for example, 100 proof ethanol. One half die 

30 proof number is generally an indication of the amount of ethanol present, i.e., 100 proof 

ethanol contains 50 vol percent ethyl alcohol and 50 percent water; 180 proof ethanol 
contains 90 percent of ethyl alcohol and 10 percent of water, etc. 

The aqueous fuel of die present invention is believed to be usable in all internal 
combustion engines, including conventional gasoline or diesel powered internal combustion 

35 engines for use in automobiles, trucks and. the like, using conventional carburetors or fuel 

injection systems as well as rotary engines and turbine (jet) engines. The invention is 
believed to be useable in any engine in which volatile liquid carbonaceous fuel is combusted 
with oxygen (OJ in one or more combustion chambers of the engine. 
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oofnhusnon air and fuel to the cvJ^Z^JZZLT* ' ~ ° f 
operation. itfenotedintiti S re« m f* a ,,k. • 77^ ** 0,IO,,,um 

h fte * ss?" a * 

the fuel apply ^ ^ JZ, ^ Smb ' 6 ' &om ' K*« of view, ■„ 

— * *J*Z2L ZZ 10 ''ml Injectors duriftg the intake 

« "aw •a^JTT^TL ^ /SMm dis,, " :laU<,, ' » *»«ibed In fhe 

Book ^pn™ TrtZl PP M °- 344 """"^ "» "Wn-M 

"^einbyrefaenc.. "'""' 0 ' «fa*ic.„ 

expressly incorporated 

co mbus zr fo ;i r r^:; atrt of * e ^ » — - 

engine to preheat me LXtiT* * " * * ^ ^ 

is shut off, may also be iZl J£ IT* " 34 *« 11,6 heater 

invention does not ^SlJTT ^ - tadta « ° f * 

engine may be prehZ 7J£?*. **** ^ COfflbustion * * me 

When usin 1^^^^°- 3 « « **- system. 

350»F to about 400°F a! ^ "°* MI,M ^ be 1"*** to from about 

injection system, Zcomll w ^ ^ 211 «*» with a fuel 

it enters the H ESSl'V* 6 ^ *" 122 ° F to *« 158 ° F - 
is introduced iJEZET j£*J? ** ^ " * * — «— 
amount of combustion T CZ^^TT *" * **** ^ * «"»»»- 
*- injection system at amb^ ™ ^ced into me carburetor or 

^intotbeJmbustiorj;^^ 

the au-Zfuei muture in the conventional manner ^tl pZtf 1 7^*** 
reaches the combustion staee of Ap Zk combustion chamber 

stage of the combust™ cycle. The presence of a hydrogen- 
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producing catalyst in the combustion chamber is believed to act as a catalyst for die 
dissociation of water molecules in the aqueous fuel when the spark plug ignites the air/fuel 
mixture. The hydrogen and oxygen released by dissociation are also ignited during 
combustion to increase the amount of energy delivered by the fuel. It has been observed in 

5 experiments using 100 proof alcohol as the engine fuel that the engine produced the same 

power output, i.e., watts per hour, as is produced with the same volume of gasoline. This 
is indeed surprising in view of the feet that the 100 proof ethanol has a theoretical energy 
potential of about 48,000 BTU's per gallon, with a usable potential of about 35,000 to 
37,500 BTU's per gallon, as compared to gasoline, which has an energy potential of about 

10 123,000 BTU's per gallon, nearly three times as much. The fact that the lower BTU ethanol 

is able to generate as much power as a higher BTU gasoline suggests that additional power 
is attributable to the liberation, i.e., dissociation, and combustion of hydrogen and oxygen 
from the water. 

Inasmuch as 100 proof ethanol has been found to be a satisfactory fuel in using the 
method of the present invention, it is apparent that other suitable fuels may be made by 
blending by use of other alcohols and by blending alcohols with gasoline, kerosene type fuels 
or diesel fuel, depending on whether the fuel is to be used in a gasoline, turbine or diesel 
powered engine. Experimental work also indicates that 84 proof (42 percent water) ethanol 
may also be used as a fuel and it is believed that aqueous fuels containing as much as 70 to 
80 percent water may be used. 
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The Engine with Carburetor 



To demonstrate one embodiment of the present invention, an engine was selected 
which also had the capacity to measure a predetermined workload. The engine selected was 
25 a one-cylinder, eight horsepower internal combustion engine connected to a 4,000 watt per 

hour a/c generator. The engine/generator was manufactured by the Generac Corporation of 
Waukesha, Wisconsin under the trade name Generac, Model No. 8905-0(S4002). The 
engine/generator is rated to have a maximum continuous a/c power capacity of 4,000 watts 
(4.0 KW) single phase. 

The engine specifications are as follows: 



Engine Manufacturer - Tecumseh 

Manufacturer's Model No. - HM80 (Type 155305-H) 

Rated Horsepower -8 at 3600 rpm 

Displacement - 19.4 cubic inches (318.3 cc) 

Cylinder Block Material - Aluminum with cast iron 
sleeve 

Type of Governor - Mechanical, Fixed Speed 
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SSSfijftS fiffitej ffSbSU S^nS?^ 6 fre< J uenc y ^ voltage 
ipm provides 124/248 volte atfiawT ? p?, 1 *??- no-load setting of 3720 
«faat engine speed, voKSid <fc A ^ dyU S hn o-loadsettinS S ensSe 
electrical loading.) ^ frequency do n <" drop excessively fflhSS 

Type of Air Cleaner - Pleated Paper Element 

Type of Starter - Manual, Recoil Rope 

Eshaust Muffler - Spark Arrester Type 

Ignition System - Solid State with Flywheel Magneto 

Spark Plug - Champion RJ-17LM (or equivalent) 

Set Spark Plug Gap to - 0.030 inch (0.76mm) 

Spark Plug Torque - 15 foot-pounds 

Crankcase OH Capacity - 1-1/2 pints (24 ounces) 

Recommended Oil - Use oil classified "For Service SC, SD or SE" 

^l^^^S^^^ 0 ^ Viscosity Oil 
Fuel Tank Capacity - l ga ii on 
Recommended Fuel - 

Ohe m „, j 5„ni C °° tmam He ptata*, ba, weighed 

— • ^^w™ ™^'.!' 4 J— * - "« M fa 
^ ™ !e ^ B * e,,K « le »ftol«»f«ilh three ee^K,^ 

TEST RT TlVfg 

volume^alicewa^ ITd hfT * detenniDe * 10 ° Pr °° f 611,31101 ( 50 * ethanol by 

- . so, to ^c^:tzz z z rr 35 ^ 

gasoline. 100 ^ 64,131,01 with the same amount of 
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1 Two liters of unleaded gasoline were poured into the second fuel tank with die valve 

for the second tank in the closed position. Three and eight tenths liters of 100 proof ethanol 
were poured into die one gallon fuel tank with die valve in the closed position. The valve 
for die gasoline tank was opened so that the engine could be initially started on gasoline. 

5 Within three minutes of starting die motor, the combustion air entering into die 

carburetor was measured at 180°F. At this point, die fuel valve under the ethanol tank was 
opened and the valve under the gasoline tank was closed. At that point, the temperature of 
the air entering the carburetor had risen to 200°F. 

Ethanol was now the primary fuel in the motor which exhibited a certain amount of 

10 roughness during operation until the choke mechanism was adjusted by reducing the air 

intake to the engine by approximately 90 percent. Immediately thereafter, two, 1800 watt, 
heat guns, having a rated heat output of 400°F, were actuated and used to heat the 
combustion air as it entered the carburetor. The temperature of the air from the heat guns 
measured 390° to 395°F. 

After the engine ran on ethanol for approximately 20 minutes, the heat measurement 

15 in the incoming combustion air stabilized between 347°F and 352°F. The engine was run 

on the 100 proof ethanol fuel for 40 additional minutes, for a total of one hour, until two 
liters of ethanol had been used. The valve under the ethanol tank was then closed and the 
engine was turned off by opening the choke. Eighteen hundred milliliters of ethanol were 
left remaining in die tank. 

20 The choke was then reset to die 90 percent closed position, and die engine was started 

once again. The engine responded immediately and ran as smoothly on 100 proof ethanol 
as it did during the one-hour operation. 

The engine was stopped and started in the same manner on three separate occasions 
thereafter with the same results. 

2j While operating die engine on 100 proof ethanol, the power output on the generator 

was measured and indicated that the ethanol produced 36,000 watts of power during a one- 
hour period using two liters of ethanol having energy potential of about 48,000 BTUs per 
gallon. 

After the engine had stopped running on ethanol, it was operated again with the two 
liters of gasoline in the gasoline tank. Forty seven minutes into the test, the engine stopped 
30 because it ran out of gasoline. Measurements taken on die generator indicated that, when 

the engine was operated on gasoline, it was producing power at a rate of 36,000 watts per 
hour for 47 minutes, using two liters of gasoline having an energy potential of about 123,000 
BTUs per gallon. 

Comparing these power measurements indicates that two liters of 100 proof ethanol 
35 produced die same amount of power as two liters of gasoline. This is surprising inasmuch 

as the gasoline has about 2.5 times as many BTUs as the same amount of 100 proof ethanol. 
This indicates that the extra power from the ethanol must be due to the liberation and 
combustion of hydrogen and oxygen from the relatively large amounts of water in the fuel. 
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Although gasoline was used as the starter fuel to preheat the engine and thus 

air, whereupon the electncal heat pump would turn off 

• ren^ T ™ ° f *• 100 ^ ^thanol and gasoline were 

repeated on three subsequent occasions, each with the same results 

case, and thai relieved aronghihe mm bearing •»» me nan* 

Senera^aT 86 " 6 " * W «* probably censed by 

z^^z^^r*- - * - * 

tat M* ' j£ r - """ teCrlbed ""^ ' be *•» «**» *— l» no more fen 

ENGINE Wfpi m CT iinMlr ^ I , T y 
CONTBOi i pn nw ^lEprmn, f! y f?Tm , 

™« «*me need te „ B , ^ dear01ll 

SST ^T" 0 " *™ * " 87 CllevK> ' et Sprint which had been l^Z 
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to a head with one stainless steel screw through the center of each piece. Carbon deposits 
were cleaned off each piston head and the engine was reassembled using new gaskets. 

The combustion air intake hose which exits from the turbo and leads to the injector 
module was divided in the middle and attached to a heat exchanger to cool the combustion 
5 air delivered to the injector. The heat exchanger was bypassed by using two Y-junctions on 

either side of the heat exchanger and by putting a butterfly valve on the side closest to the 
turbo so that the hot air stream could be diverted around the heat exchanger and introduced 
directly into the injector module. All pollution abatement equipment was removed from die 
engine but the alternator was kept in place. The transmission was reattached to die engine 
10 because the starter mount is attached to die transmission. The transmission was not used 

during the testing. This engine was inserted into a Chevrolet Sprint car having a tailpipe and 
muffler system so that the engine was able to run properly. The catalytic converter was left 
in the exhaust train but the inside of the converter was removed as it was not needed. Two 
one-gallon plastic fuel tanks were hooked up to the fuel pump by a T-section having manual 
valves so the fuel to the fuel pumped could be quickly changed by opening or closing the 
valves. 



15 



25 



TEgT R1JNS 

A series of test runs were performed to determine how the engine as modified above 
20 would run using a variety of fuels. 

The first test utilized 200 proof methanol as a starter fluid. The engine started and 
operated when the fuel pressure was raised to 60 to 75 lbs. When using gasoline, the fuel 
pressure is generally set at 3.5 to 5 lbs. 

While the engine was running on the 200 proof methanol, the fuel was changed to 
100 proof denatured ethanol and the motor continued operating smoothly at 3500 revolutions 
per minute (rpm). After about two minutes the test was stopped and the engine shut down 
because the fuel hoses were bulging and became unsafe. These hoses were replaced with 
. high pressure hoses and the plastic couplings and the T's were also replaced with copper 
couplings and T's. A new pressure gage was attached. During die testing, it was noted that 
the fiiel mixture needed more combustion air and that die computerized settings of the engine 
30 could no t be adjusted to provide die additional air. To overcome this, the air intake valve 

was opened. 

After these modifications, a new series of tests were performed using 200 proof 
methanol in one of two fuel tanks. The engine started on the 200 proof methanol and die 
rpm setting was adjusted to 3500. The engine was allowed to run for a few minutes. 
35 During that time, the fuel, pressure was adjusted and it was noted that 65 lbs. of pressure 

appeared to be adequate. A thermocouple was inserted close to the injector module and 
provided a reading of 65°C after about 5 minutes. 

A fuel mixture comprising 500 ml of distilled water and 500 ml of 200 proof 
methanol were put into the second fuel tank this fuel and was used to operate the engine. 
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of * ^JKS2 B JS" d " was TT to detennine h w — — 

lbs, the combustion air meaLed^C T * ^ ^ * ^ * 50 

smoothly. 65 C ' * e 11)11, 5 3500, and the engine ran 

The foel was then changed into 160 proof denatured etnanol The forf nm 
maintained at 50 lbs Th» , v ' • . cmanoi. ine fuel pressure was 

— sir* ™rr bi4 ° — *— — • - 

smoothly. ' 6 1501 s rose 10 3500 ' ^ the engine ran 



ran smoothly. ' 46 Ipm S decreased t0 3300, and the engine 

— Jdt£.T£t • ™^ — — 1 

ran smoothly. C ' Ipm 8 decreased to 3100, and the engine 

ran smoothly. ' ^ 8 reduced to 3100, and the engine 

an infrequent bacSL wTnZL I IS ^ 10 2900 * At *« 

as the primary fu7lT B ! ^ 100 P roof denatured etnanol was then used 

me primary fuel and the bypass to the heat exchanger was closed Th» k * 

temperature rose to 160'C and during the next minuS ZlZ to T 
mcreased to 4000 rpm and the engine ran smoothly C ^ 

and thus IS^rr^----*"-*- 
memdandassoonasl ZT^T ^ ^ was started with 200 proof etnanol as 

air temperature rose toTc wh~ P "° f J?™ 1 *• «- smoothly. The intake 
conZed to w sZZ T / ^ ^ ^ WaS te « I ° ff « ***** and 
increased to o" Z By slL ? ^ * * fc ^ — 

to 1500. Atbom^esof^Ie ^ ^ ^ ^ ^ * e ^ could be reduced 

or 311 flow ^ the combustion chamber. In a 
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conventional gasoline powered engine, the engine rpm is regulated by regulating die amount 
of gasoline that is introduced into the combustion chambers. 

It is evident that the invention involves the use of an aqueous fuel which may 
comprise large amounts of water in proportion to volatile carbonaceous fuel. A particularly 
* effective aqueous fuel comprises a mixture of approximately 70% water and 30% 

carbonaceous fuel. The thermal energy of the carbonaceous fuel, e.g., gasoline, is reduced 
from the fuels high energy value, approximately 120,000 BTU's per volume gallon in the 
case of gasoline, to a BTU content of approximately 35,000 BTU's per volume gallon for 
the 70% water, 30% gasoline mixture. This BTU content of the water/gasoline mixture is 
10 sufficient to mjnnt?in a reaction in the combustion chamber of an internal combustion engine, 

such that the water molecule is dissociated and the hydrogen molecule (Hj) is separated 
from the oxygen molecule (Oj) and the so produced hydrogen gas is utilized as a primary 
power source to move the pistons inside an internal combustion engine upon combustion. 
The invention is applicable with a variety of volatile carbonaceous fuels, including diesel oil 
or kerosene, and those fuels can be also mixed with up to 80% water (e.g., diesel or 
kerosene) to achieve the same reaction to dissociate hydrogen and oxygen to release 
hydrogen gas to power an internal combustion engine in the presence of a hydrogen- 
producing catalyst. 

For this reaction to take effect, it is necessary to equip each combustion cavity inside 
the internal combustion engine with at least one, but preferably two, and maybe more, poles 
20 of hydrogen producing catalyst, with a melting point above the temperature of combustion. 

Useful catalysts include Ni, Pt, Pt-Ni alloys, Ni-stainless steel, noble metals, Re, W, and 
alloys thereof, which may be utilized as a hydrogen producing catalyst in the form of 
catalytic metal poles. Combustion and dissociation is initiated by a spark which may be 
created by a conventional electric spark generation system such as is used with conventional 
motor vehicle engines. 

As a further examples of the invention, using fuel and combustion air at ambient 
temperatures I took 3 liters of unleaded gasoline (87 octane) with a BTU content of about 
120,000 BTU's per gallon and 7 liters of tap water. I added 10ml of surfactant (detergent) 
into this mixture in a first test to enhance mixing of the water with the gasoline. This 
procedure was followed to produce additional mixtures with 25 ml and 40 ml of surfactant 
30 to obtain the water/gasoline mixture. The same procedure was also followed with using tap 

.water which was filtered through a deionization unit and charcoal filter to remove the 
chlorine and other impurities present in the water. 

Each of the above described mixtures was thai tested in a 4 cylinder, 2.5 liter internal 
combustion engine equipped with injectors, which were attached to a fuel rail. The fuel used 
during those tests was disbursed to die fuel rail through a Bosch multi-port pressure 
measuring device. The engine was also equipped with a fuel carburetor. The carburetor is 
only used for die air intake into the engine as the air/fuel ratios are substantially lower and 
differ with the various fuels used; for example, starting at 0.75:1 with die 50/50 
water/alcohol mixture and from 1:1 to 3:1 for the 70% water/30% gasoline mixture. 



25 



35 



BEST AVAILABLE COPY 



WO 92/07922 

PCT/US91/03475 

-14- 

NonnaHy a gasoline engine using gasoiine as fuel utilizes an air fael ratio of 14 to 1 

or tne engine head in a horizontal position approximately 3-1/2 mrh~ ^ , ! 

copper pipe which was ftadimo ihenmffi- tu.j ~™"**"1»>»ii4- 
eniiineaiidli^fc^Z T ~ 1 "»"«v K «cam ssl |,e eI h«ist sas fa»a le 

<^£^^1"*°T B ~ ™« tan «,. be*. 

1:3.09 ^ " amomaac with a gear rak, of 

25* t^^^TJr* - * CS " wcre conducted with from 20* to 
In J» . to 80* water where like results were also obtained 

00., « zzi — 1 -* • 70% " aMr,M * ™ * 

«nd be drive. ^ °" " * ^ °< 75 -« ta , *e » 

using an air to fuel mixture of 7- 1 iw * . P P ™ e same occurred 

*a75*to25*,nJxbare 1».Z™Z f %tt25 * m ««« "d wmr and tawa, 

air » frae, rario slLZZ^ £ m " ,,, " - « * «— *» * dae 
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I have also found that a wetting agent or surfactant may be desirable. One such agent 
which has proved to be useful has a trade name of Aqua-mate2 manufactured or distributed 
by Hydrotex in Dallas, Texas. Obviously, other wetting agents available commercially that 
help disperse carbonaceous fuels in water are also usable. 

I additionally conducted tests on all three above described fuels using 50% water and 
50% carbonaceous fuel, e.g., oil based fuel, which was adequately dispersed in the water. 
These tests also allowed the engine to run very satisfactorily. 

Another car test is in progress using 50% water and 50% alcohol, with an energy 
content of 35,000 BTU's per gallon. Test results of 20 miles per gallon of actual driving 
have been achieved. With proper fuel management in the engine, efficiency can be 
effectively increased significantly upwards to 30 miles per gallon or more. 

Hie benefits of the invention are substantial since about a 70% reduction of air 
pollutants is obtained with a total elimination of NOX. There is also a 70% reduction of the 
fuel price to drive a vehicle through reduction in the amount of gasoline used. Furthermore, 
there are other substantial advantages; such as possible reduction of elimination of need for 
oil imports. 

Other gaseous or liquid carbonaceous fuels may be used, including gaseous fuels such 
as methane, ethane, butane or natural gas and the like which could be liquified and 
substituted for ethanol and methanol as used in die present invention, or used in gaseous 
form. 

The present invention could also be used in jet engines, which is another form of 
internal combustion engine. 

While the embodiments of the invention chosen herein for purposes of die disclosure 
are at present considered to be preferred, it is to be understood that the invention is intended 
to cover all changes and modifications of all embodiments which fall within the spirit and 
scope of the invention, wherein what is claimed is: 
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1. 



A method for combusting an aqueous fuel in an internal combustion engine 
having one or more combustion chambers, a fuel introduction system for receiving^ 
™™L k ^ COmbUSti0n * ^ bttmda ^ -id fuel and air mixture into said 

" M ^ 311 deCtrfC *»* system for creating a 

spark in said combustion chamber or chambers, said method comprising: 

mtroducing combustion air in controlled amounts into said fuel introduction 

system, 

said comW intr0dUC ? S3id aq0e ° US &d S8id fad mtrodu <*°« system to mix with 
s^dcombustion air said aqueous fuel comprising water from about 20 percent to about 80 
percent by volume of me total volume and a liquid or gaseous carbonaceous material and 
comWin , 1 T dUCiDg ^ C ° mbUSting Said a » fuel and combustion air in said 

, ha k 2 • • A - mCth0d aCC ° rdiDg t0 Chdm 1 me combustion in the chamber or 

chambers is initiated by a spark of at least 35000 volts. 

3. A method according to claim 1 wherein the hydrogen-producing catalvst is 
present as at least one, and preferably a plurality of, catalytic pole!. 

4. Tbe method according to claim 1 wherein said carbonaceous fuel is selected 

2T 1 ° f Prefenbly *-* « metha00l > ^ kerosene 

fuel, diesel fuel, other carbon-containing gaseous or liquid fuels, or mixtures thereof in 

h^edh^^ 

mtroduced mto the combustion chambers) is 0.75:1 to ,1.5:1, preferably 1:1. 

air are -'^ 1 i emeth0d 40 daim 1 Wherein said ^eous fuel and combustion 

air are mtroduced mto said fuel introduction system at ambient temperatures. 

35 heated!" t ^ e "^ 0daCrordmgtoclaim l herein said combustion ah is initially 

heated prior to induction to the combustion chamber by a heater and then heated by h J 
from hot exhaust gases from said engine after the engine is operating 
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9. The method according to claim 1 wherein said catalyst comprises at least one 
catalytic pole selected from the group consisting of nickel, platinum, platinum-nickel alloy, 
nickel-stainless steel, noble metals, rhenium, tungsten, alloys thereof, and other materials that 
will act as a catalyst for the dissociation of water molecules to produce hydrogen when said 
combustion air and said aqueous fuel are combusted in die presence of said catalyst and an 
electric spark. 

10. The method according to claim 9 wherein said catalyst is platinum. 

11. The method according to claim 9 wherein said catalyst comprises catalytic 
poles of nickel and nickel containing alloys. 

12. Hie method according to claim 1 wherein the power output of the engine is 
regulated by regulating the air flow into the fuel introduction system. 

13. A method according to claim 1 wherein said engine comprises an engine from 
the group consisting of a rotary engine, a turbine engine and an engine with one or more 
working cylinders in which the process of combustion takes place within the cylinders. 

14. A method for combusting an aqueous fuel in an internal combustion engine 
having: (a) one or more combustion chambers, (b) a fuel introduction system for receiving 
and mixing fuel and combustion air and introducing said fuel and air mixture into said 
combustion chamber or chambers and (c) an electric spark producing system for creating a 
spark in said combustion chamber or chambers, said method comprising: 

introducing combustion air in controlled amounts into said fuel introduction 

system, 

introducing aqueous fuel into said fuel introduction system to mix with said 
combustion air, said aqueous fuel comprising water from about 20 percent to about 80 
percent by volume of the total volume of said fuel, preferably 40% to 70%, and a 
carbonaceous fuel selected from the group consisting of alcohols, preferably ethanol or 
methanol, gasoline, diesel fuel, kerosene fuel, other carbon-containing gaseous or liquid 
carbonaceous fuels, or mixtures thereof, and 

introducing and combusting said aqueous fuel and combustion air in said 
combustion chamber or chambers in the presence of a hydrogen-producing catalyst to operate 
said engine, said combustion being initiated by a spark generated in said combustion chamber 
or chambers. 

15. A method according to claim 14 wherein the combustion in the chamber or 
chambers is initiated by a spark of at least 35000 volts. 
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16. A method according to claim 14 wherein the hydrogen-producing catalyst is 
present as at least one, and preferably a plurality of, catalytic poles. 

17. The method according to claim 14 wherein said catalyst is selected from the 
class consisting of nickel, platinum, platinum-nickel alloy, nickel-stainless steel, noble metals, 
rhenium, tungsten, alloys thereof, and other materials that will act as a catalyst for the 
dissociation of water molecules to produce hydrogen when said combustion air and said 
aqueous fuel are combusted in the presence of said catalyst and an electric spark. 

10 18 - A method according to claim 14 wherein water molecules in the aqueous fuel 

are dissociated in said combustion chamber or chambers to release hydrogen and oxygen and 
wherein said hydrogen is combusted in said combustion chamber along with carbonaceous 
fuel. 

15 19 - A method for combusting an aqueous fuel comprising a mature of 

carbonaceous fuel and water in an internal combustion engine, said combustion being capable 
of producing approximately at least as much engine power as the same volume of said 
carbonaceous fuel would produce in said engine without water and a range of power output 
as indicated by a corresponding range of engine revolutions per minute (rpm); said engine 
having one or more combustion chambers, an electric spark producing system for creating 
a spark in said combustion chamber or chambers, and a feel introduction system for (a) 
receiving and mixing said fael with air for combustion, (b) controlling fee proportions of feel 
and air, and (c) introducing said feel and air mixture into said combustion chamber or 
chambers; said method comprising: 

introducing aqueous feel and controlled amounts of combustion air to said 
25 feel introduction system for mixing therein, said aqueous feel comprising water from about 

20 percent to about 80 percent, preferably 40% to 70% by volume of the total volume of 
said fael and a liquid or gaseous carbonaceous fael, preferably a carbonaceous fael 
comprising alcohol, such as ethanol or methanol, gasoline, kerosene fael, diesel fael, or 
mixtures thereof; 

introducing said mixture of aqueous fael and combustion air into said 
combustion chamber or chambers in die presence of a hydrogen-producing catalyst in said 
combustion chamber or chambers; and 

combusting said aqueous fael and air mixture to operate said engine, said 
combustion being initiated by a spark generated in said combustion chamber or chambers. 

35 20- A method according to claim 19 wherein fee combustion in the chamber or 

chambers is initiated by a spark of at least 35000 volts. 

21. A method according to claim 19 wherein the hydrogen^roducing catalyst is 
present as at least one, and preferably a plurality of, catalytic poles. 
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22. A method according to claim 19 wherein water molecules in the aqueous fuel 
are dissociated in said combustion chamber or chambers to release hydrogen and oxygen and 

I wherein said hydrogen is combusted in said combustion chamber along with carbonaceous 
5 fuel. 

23. The method according to claim 19 wherein said carbonaceous fuel is selected 
from the group consisting of alcohols, gasoline, diesel fuel, kerosene fuel, and mixtures 
thereof, and the air to fuel ratio is controlled to be in the range of 0.75:1 to 1.5:1 and, 

10 preferably, 1:1. 

24. The method according to claim 19 wherein said hydrogen producing catalyst 
is selected from the group consisting of nickel, platinum, platinum-nickel, nickel-stainless 
steel, noble metals, rhenium, tungsten, alloys thereof and other materials that will produce 
hydrogen when said combustion air and said aqueous fuel are combusted in the presence of 
said catalyst and an electrically generated spark. 



15 



25. A method of operating an internal combustion engine in a motor vehicle, said 
internal combustion engine being capable of producing a range of power output as indicated 
by a corresponding range of engine revolutions per minute (rpm) and having one or more 
20 combustion chambers, an electric spark producing system for creating a spark in said 

combustion chamber or chambers, and a fuel introduction system for (a) receiving and 
mixing fcel with air, (b) controlling the proportions of fuel and air and (c) introducing said 
fuel and air mixture into said combustion chamber or chambers, said method comprising: 
introducing combustion air in controlled amounts into said fuel introduction 

25 system, 

introducing aqueous fiiel into said fuel introduction system to mix with said 
combustion air, said aqueous fuel comprising water from about 20 percent to about 80 
percent by volume of the total volume of said fuel, preferably 40% to 70%, and a liquid or 
gaseous carbonaceous fuel, preferably a carbonaceous fuel, selected from the group 
consisting of alcohols, preferably ethanol or methanol, gasoline, diesel fuel or mixtures 
30 thereof, and 

introducing and combusting said aqueous fuel and combustion air in said 
combustion chamber or chambers in the presence of a hydrogen-producing catalyst to operate 
said engine, said combustion being initiated by a spark generated in said combustion chamber 
or chambers. 



35 



26. A method according to claim 25 wherein water molecules in the aqueous fuel 
are dissociated in said combustion chamber or chambers to release hydrogen and oxygen and 
wherein said hydrogen is combusted in said combustion chamber along with carbonaceous 
fuel. 
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J* 25% to 75% and the air to fuel ratio is e^e. . be „ fc „,„„., „ 

nickel a**, JLZZZZ £l ^T! 8 °' ^ 

•M. that wo, „ as l^^T^"'"'- '° ,,etra, • ""^ "* <— 
«m said ^'^^^^.talaaup,*.,^,,. 

- 25%, *^*JZ1Z£2ZZT? 

fuel nreferahlv > * ' a hqmd or gaseous carbonaceous 

32. A ™«^m*^<o<Mm 3lla to im%tomma 
hydrogen released fi» hi • • 9,11(1 "rtwwow. fuel and 

"™ng gaseous or liquid fuels, or mixtures thereof! 
35. A fuel mixture according to claim 33 having 40% to 70% 



water. 
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AMENDED CLAIMS 

[received by the International Bureau on 2 October 1991 (02.10.91); 
original claims 1-35 replaced by amended claims 1-14 (3 pages)] 

1 

1. A method for combusting an aqueous fuel in an internal combustion engine 
having: (a) one or more combustion chambers, (b) a fuel introduction system for receiving 
and mixing fuel and combustion air and introducing said fuel and air mixture into said 
combustion chamber or chambers and (c) an electric spark producing system for creating a 
^ spark in said combustion chamber or chambers, said method comprising: 

introducing combustion air in controlled amounts into said fuel introduction 

system; 

introducing aqueous fuel into said fuel introduction system to mix with said 
combustion air, said aqueous fuel comprising water from about 20 percent to about 80 
10 percent by volume of the total volume of said fuel, and a carbonaceous fuel; and 

introducing and combusting said aqueous fuel and combustion air in said 
combustion chamber or chambers in the presence of a hydrogen-producing catalyst to operate 
said engine, said combustion being initiated by a spark generated in said combustion chamber 
or chambers. 
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2. A method according to claim 1 wherein said carbonaceous fuel is selected 
from the group consisting of alcohols, preferably ethanol or methanol, gasoline, kerosene 
fuel, diesel fuel, other carbon-containing gaseous or liquid fuels, or mixtures thereof, and 
in water amounts of about 25% to 75%, preferably about 40% to about 70%, of the total 
volume of said aqueous fuel. 

3. A method according to claim 2 wherein the hydrogen-producing catalyst is 
present,as at least one, and preferably a plurality of, catalytic poles and the combustion in 
the chamber or chambers is initiated by a spark of at least 35000 volts. 

4. A method according to claim 2 wherein the ratio of air to fiiel in the mixture 
introduced into the combustion chambers) is 0.75:1 to 1.5:1, preferably about 1:1. 



5. A method according to claims 1 or 2 wherein said catalyst comprises at least 
one catalytic pole selected from the group consisting of nickel, platinum, platinum-nickel 
alloy, nickel-stainless steel, noble metals, rhenium, tungsten, alloys thereof, and other 

30 materials that will act as a catalyst for the dissociation of water molecules to produce 

hydrogen when said combustion air and said aqueous fael are combusted in the presence of 
said catalyst and an electric spark. 

6. A method according to claim 1 wherein said engine comprises an engine from 
35 the group consisting of a rotary engine, a turbine engine and an engine with one or more 

working cylinders in which the process of combustion takes place within the cylinders. 

7. A method of operating an internal combustion engine in a motor vehicle, said 
internal combustion engine being capable of producing a range of power output as indicated 
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by a corresponding range of engine revolutions per minute (rpm) and having one or more 
combustion chambers, an electric spark producing system for creating a spark in said 
combustion chamber or chambers, and a fuel introduction system for (a) receiving and 
mixing fuel with air, (b) controlling the proportions of fuel and air and (c) introducing said 
fuel and air mixture into said combustion chamber or chambers, said method comprising: 
introducing combustion air in controlled amounts into said fuel introduction 

system, 

introducing aqueous fuel into said fuel introduction system to mix with said 
combustion air, said aqueous fuel comprising water from about 20 percent to about 80 
percent by volume of the total volume of said fael, preferably 25% to 75%, and a liquid or 
gaseous carbonaceous fuel, preferably a carbonaceous fuel, selected from the group 
consisting of alcohols, preferably ethanol or methanol, gasoline, kerosene fuel, diesel fuel 
or mixtures thereof; and 

introducing and combusting said aqueous fuel and combustion air in said 
combustion chamber or chambers in the presence of at least one, preferably a plurality of 
catalytic poles of a hydrogen-producing catalyst to operate said engine, said combustion being 
initiated by a spark generated in said combustion chamber or chambers, preferably a spark 
of at least 35000 volts, the water molecules in the aqueous fuel being dissociated in said 
combustion chamber or chambers to release hydrogen and oxygen and said hydrogen being 
combusted in said combustion chamber along with carbonaceous fuel to produce energy to 
operate said engine. 

8. A method according to claim 7 wherein the amount of water and the air to fuel 
ratio is controlled to be in the range of 0.75:1 to 1.5:1. 

9. A method according to claim 7 wherein said hydrogen-producing catalyst 
comprises catalytic poles selected from the group consisting of nickel, platinum, platinum- 
nickel alloy, nickel-stainless steel, noble metals, rhenium, tungsten, alloys thereof, and other 
materials that will act as a catalyst for dissociation of water molecules to produce hydrogen 
when said combustion air and said aqueous fuel are combusted in the presence of said 
catalyst and an electric spark. 

10. A novel aqueous fuel combustible with air in an internal combustion engine 
said fuel comprising water from greater than 20 percent to about 80 percent, preferably 25% 
to 75%, by volume of the total volume of said fuel, and a liquid or gaseous carbonaceous 
fuel, preferably a carbonaceous fuel selected from the class consisting of alcohols, preferably 
ethanol or methanol, gasoline, kerosene fuel, diesel fuel, other carbon-containing gaseous or 
liquid fuels or mixtures thereof. 

11. A novel aqueous fuel according to claim 10 having 40% to 70% water. 
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12. A fuel mixture for combustion in a combustion chamber in an internal 
combustion engine comprising an aqueous fuel, said aqueous fuel comprising water molecules 
and gaseous or liquid carbonaceous fuel, and hydrogen released from dissociation of water 
molecules, said aqueous fuel comprising initially water in an amount of from 20% to 80%, 

5 preferably 25% to 75%, by volume of the total volume of said aqueous fuel. 

13. A fuel mixture according to claim 12 wherein said carbonaceous fuel 
comprises alcohol, preferably ethanol or methanol, gasoline, diesel fuel, kerosene fuel, other 
carbon-containing gaseous or liquid fuels, or mixtures thereof. 

10 

14. A fuel mixture according to claim 12 wherein said aqueous fuel comprises 
initially 40% to 70% water. 
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